The electrical conductivity of molten and solid (Li, K) 2S04 has been measured from 550 to 1086 °C. The electrical conductivity of the high temperature modification of lithium sulphate increases when potassium and rubidium ions are added to the salt, but decreases when sodium ions are added. An explanation of these changes is proposed.
Several investigations of solid and molten (Li, K)2S04 have been performed in this institute [1] [2] [3] . In connection with these measurements we have now measured the electrical conductivity of solid and molten (Li, K)2S04. Since an irregular behavior of the electrical conductivity of solid lithium sulphate with small quantities of potassium sulphate was found, we have also measured the conductivity of solid lithium sulphate with small quantities of sodium sulphate and rubidium sulphate. The experimental technique is described elsewhere in detail 4 . All chemicals were commercial reagent grade and were used without further purification. Before pouring the salts into the cells of pure quartz, they were dried at 180 °C and mixed mechanically. The measurements were performed in argon atmosphere, but to avoid small gas bubbles in the cells, the pressure was lowered for a few minutes before the measurements started.
A. The Molten State
The specific electrical conductivity of molten (Li, K)2S04 is tabulated in 2S04 . From their and our data it is possible to calculate the absolute mobilities of the two cations relative the anion lattice from the relations
where F is the FARADAY constant and and b2 are the mobilities of the two cations relative the anion lattice.
In Fig. 1 we have plotted b1, b2 and A/F as functions of the potassium sulphate concentration at Since the melting point of potassium sulphate is 1068 °C, the conductivity of this salt was extrapolated to 750 °C.
The excess conductivity AA is defined from
where
x is the equivalent fraction of component 1 and
At is the conductivity of the pure salt.
The relative excess conductivity of (Li, K)2S04
is almost ten times the relative excess conductivity of (Li, K)N03 (1. c. 9 ), but most salt mixtures containing lithium ions show definite deviations from additivity 10 .
B. The Solid State
X-ray measurements have shown that the structure of a-Li,S04 is cubic face-centered with unit cell edge 7.07 Ä The cations can move rather freely in the lattice and the electrical conductivity of the high temperature modification is almost the same as the conductivity of the melt 5 ' 12 .
In Fig. 2 we have plotted the specific electrical conductivity x of a-Li2S04 with 3.00 mole per cent potassium sulphate. In the melt the conductivity Fig. 2 (x\) is lower in the mixture than in the pure salt, but in the solid high temperature modification it is highest in the mixture. y.s is however higher when the temperature is lowered than when it is raised. This effect seems to increase with increasing concentration of potassium ions. A slight time dependence of ?<8 at constant temperature was also found.
LUNDEN, JONSON, and AUGUSTSSON 2 have found that also the rheological properties of solid (Li, K) 2S04 are dependent on the pretreatment of the salt.
In order to investigate the influence on the electrical conductivity from foreign univalent ions we have also used sodium and rubidium ions as impurities. The radius of the sodium ion is only 0.98 Ä, but the rubidium ion is somewhat greater than the potassium ion. According to the X-ray measurements 13 the sodium ions are small enough to replace lithium ions in the lattice, but since only the positions with the biggest free space are available for them, their mobility should be lower than the mobility of the lithium ions and this will cause the observed decrease in the conductivity.
In solid (Li, Ag)2S04 with small quantities of silver sulphate an X-ray reflection which should not appear for a cubic face-centered structure has been found by 0YE 13 and he has suggested as a possible explanation that the formation of the cubic lattice is incomplete.
It was not possible to measure the electrical conductivity of solid potassium sulphate in this investigation since its structure is hexagonal and thus does not exhibit rotational symmetry.
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